IR BATEHEE R A S BB e (AT ER 2RI 2 2E)

Gy fHOBF gE WO E

SEBFIERVE . ARG HRIEIRE > 7 @ in vitro A2 RS 3 D5
WH5En ? %A A MR TUNREEREEGERAIT e %

A’-THC-O-acetate, AB-THC-O-acetate, 11a-HHC O-acetate X U* 113-HHC-O-acetate ™
el 2 1Y — Ak in vitro AEHZ B4 DR

W28 s . KRR SRR S THHA-THC (tetrahydrocannabinol) X TS-THC 1%, BIERREEL T
%Eﬁ?ﬂéﬂ’bfb\é. F72, ZNHDOREIEIATHS 11a-HHC (hexahydrocannabinol) 3508 11B-HHC 1%
FREEYEL THAEIZNTWD. FES, ZNOLDHEYOT B F MUERGIEL TWD. 72T LBk
RN TEDITIARDIRENDEHEESNDLOD, EHEDMBIRY, ZNSDOEMO T v F Ak
RO EEFR WK TR DO W THI ARG N e STy, 22T, RHFFETIX, A-THC,
A3-THC, 1lo-HHC 3L 11B-HHC O 7 £ F ALk VY, EMNTFIER 77— (HLM)ICEVEESR
(LB RS Z DD EDRR LT, e JAROT 2 F ALRIE, 1 mg/mL DMSO %
W% FEPRFE 50 pg/mL E7en 80N % 7=, BER RO E 100 mM Tris-HCI (pH 7.4) TfTVY, 7 —/LRER
JHFlgS 72> —2 (Corning)10 pg protein DAFAE T, #4258 200 uL £L T 37°C TAFaX—Tay
%47\, BEH Shield RP18 Column #3555 L 7= ACQUITY UPLC (Waters)IZ LOfEHTL7=. 4 % DA AL
2 i & [F]— DOIRFFREIZAS-THC, A8-THC, 11a-HHC BX OV 11B-HHC 23, Thehtish, Kk
RERRAFROITEEINL, 60 2 12IZIET B F MUIRIZFRE TR LIsn o T, ZBDRIE T O E L
72 HLM [ZE-> QI Bh o7z, Fio, IAVRF VAT T —BIEAIE T LA FaX—Tar L
72 HLM ZEERPRE LT RHE, MUK FRIISA SR Z D70 o T2, BERBINNK 3 R D~ AR
RMUIE, AS-THC, A8-THC, 1la-HHC FX U 11B-HHC LA BT 5% UPLC-QTOFMS (2L~ TR
AEL72. $E-7C, A%-THC, AS-THC, 11a-HHC X 11B-HHC O 7 = F ALIKIFE MAN CRESE L2~
BTN 3 S TURRFEAS-THC, AB-THC, FBLUMEEFMY 11a-HHC, 11B-HHC 2N LA T2
ZEMFRRIBINT-.

wrgeh#

% ERF RERERIRE

KR ESZEIE S A AR
AL TR

fEEE  [ENZEIE A A A ZET
AFER =R

A. WHFEER

ARBFFEIL, RIEOAREHEL TENTEAD R
LT EZ 2> TS R0 B SRIEE 712

DN, EFMEREISRFIED FICHESILT
WD R E S e S L, UL O FHT
BRR PR T — 2 2 B R - R T B AR it
THIEE HRNETD.

I, AARIZBW TR L, Rz
NEDBERZEEHLTCND. Fo, RIRV Y7

LEORIKIEMDORIRE T A LB,

/‘"b@g*ﬁﬂﬁfﬁﬁ%ﬂé —J7, RIKOARFE
meEL T, RMMDOLDR KD TdH D
A%-Tetrahydrocannbinol (A%-THC)<° AS-THC &



M SRl D KRR oy B RAE G a5 A T 58
O E N AN RN AL T Wn D

Hexahydrocannabinol (HHC) %, Kk L5
B HESND ZERMESILTVD A, KRIFRAL
4y Cannabidiol (CBD) ZJiUEtE L TR S IZA K
THZENARETHD. B 2 {UFy R —h
Voo Ron—7 8L LT, SF0 3 FEE)SH A
H—Fh EEECHEEL CTUe, HHC 1% 3 DDA
FIRFZAGT20, a1 61X, 9 fLDATF
IWEEDSIARD B3 Ep 2 2 B O B MERK
(11a-HHC & T 11B-HHC) 3 RIFFIC R H SIS,

HHC 1350 4 4 3 H I EEMITR E S8,
Hiiz 3 <IEL oL E e E A+ 288
LTS, BlfbA#Thad HHC, A-THC M
W ATHC oK@ %27 BF ikl 2
HHC-O-acetate, A%>-THC-O-acetate (A°-THC-ACT,
AS-THC-0) &k O A8-THC-O-acetate
(AS-THC-ACT, A8-THC-O) I, #Hi7=ICEWNIEA
DIFRD DAL TWDIRE AR KIR 53 HORALA
ThHD. LinL, ZRBILEMIZHONT, SFTIZ
AL H R PE K OVERBE A R PR L2 B - 2 B 7 A R
LAY

A HF 4% TiX, A-THC-O-acetate , AS-THC-
O-acetate, 11a-HHC-O-acetate (11a-HHC-ACT,
1la-HHC-0) K& O 11B-HHC-O-acetate
(11B-HHC-ACT, 11B-HHC-0) ?™ift 4 FEED K
SRR 53 i SR b B2t 82 L L, in vitro (22 51K
WAMRETL, FEEIEDIRE ORFHI LB 7
H7 — 2 E G 7 5.

T2 F AL DI RO E R AR
REARHFIELT, ~aARELHBRTNS D,
~NEAE, RN THKR RSBV e R 2 AR
T5. KN TOFEYORERINAKSIE, JT
gz 068D L LT 2 < ORI /3 L TODILR
XL TATT—EDOTFENRES 2, ZhvafHL
TEELOEHEZ 2RI EIELH
TTuRTy 76 LRI TWD REFNTIT,
TIBSAHKIAY )T T D380, (RNTIKR M ESH
TIEPEAGEM SN-38 2B 352 LA BV T

% 39, JVARF T AT T —E (carboxylesterase,
CES)IZIX CES1 L CES2 BHV, Zih 2 4y 1-FiA
TR ThDH 29, F£=, EMIIX CES3-CES6
HIFTETDHIENFLILTND 8. Znbix, w7 A
LD EREW O MO FET DZENHBNT
WD, ENTIEMAEIZ 1T CESL & CES2 1IAF/EL
RNEEDIVTND Y. — T, I, Blo=X
TI—EBDHFIELFNHI TS D ZIHDIEN
5, Bh2Y A%-THC-O-acetate, A8-THC-O-acetate,
110-& ¥ 11p-HHC-O-acetate ZEHL7=5 4, in
vivo THIAK Sy fREn <, Hilb&wm<Thd
A%-THC, AS-THC, 11a-HHC & O} 11p-HHC 23
T AEHEESHS (Fig. 1, Fig. 2). BRTIE, 2
NERFET HZ LT LD, CESL J2 (Y CES2
WRBLL CTODEMTFEI 7Y — 24 (HLM) 2 9
Z VT in vitro fREHEBREZITV, (KNICEBITD
BERHINNK 3 RO Z IR R

AR, BERFEE  RFAT B S B B L
TRETSH, FREFHIE AL CESND.

B. Wtk
xR

AS-THC, AB-THC, 11a-HHC ¥ X} 118-HHC,
EBIZINEDT BT ABKRLE, [E 7RISR
B AT Lt S-S 7.

B SR NN K o iR 0D i B FOARAT -

AS-THC, A8-THC, 11la-HHC 33X 11p-HHC
DT EF M LEE RV, ENFIKI 72 — A
(HLM)IZ K0 EE R AL F IR 3 fE DS Z D
DRRRILTE. KT E I ARDOT v F AR,
1 mg/mL DMSO & Z #&3 FE 50 pg/mL L7225 K
SN Z7=. DMSO DRI 1%. BRI 100
mM Tris-HCI (pH 7.4) T{17\>, 150 Pooled t Tl
7w —2 (HLM) (Corning Gentest, Discovery
Life Sciences) #E£FHEL T 10 pg protein D7
TET, #78 200 pL &L T 37°C TAFa—
a2 %47\, BEH Shield RP18 Column Z3#£# 1L
72 ACQUITY UPLC (Waters)(Z L0 AT L7=.

B AT 1L AS-THC, AB-THC, 1lo-HHC ¥ L




11B-HHC &, % % O T v F /ALK EAE L L U4
KR EARE CHERMLT.
Sak IS Calbe

Equipment

: ACQUITY UPLC H-Class (Waters, Milford,
MA)
Column:

: ACQUITY UPLC BEH Shield RP18 Column,

130 A, 1.7 um, 2.1 mm x 100 mm

Column temperature: 40°C
Sample temperature: 4°C
10 uL

Flow rate: 0.2 mL/min

Injection volume:

Mobile phase:
Solvent A: water+0.1% formic acid
Solvent B: acetonitrile
0-20 min A:20%; B:80%

XHRELTIE, TOBEMESE. HLM 2
HZET, MK IR A LRI DTS L
7=, F£17, LRI T RTT— P ORRAPHE
#¢&H 5 Bis(4-nitrophenyl) phosphate (BNPP)?
ZHTLBEL 72 HLM Z AT, K 3R S B
DOMR N HVRT L T AT T — BN EDER
L7z,

1 SR NN K 0 iR 0D TP AR AT -

TE BT & RIER D IR RS EAT N, 2B
R miz Z UPLC-QTOFMS fi#Hir iz~ CTIRAE
L.

Sak IS CalBe
UPLC
7725 :CORTECS C18(2.1 mm i.d. x 150 mm,
2.7 um, Waters)

BEE A:0.1%FFE /KA,
BEHH B:0.1 %7 B = LI,
TIv T N

AJB 90/10-35/65(10min)-30/70(20min)-

20/80(30min)

FiEiH 0.3 mL/mi

717 I FE 1 40°C

UPLC/MS

FE25 : TripleTOF 6600 LC/MS/MS system
(AB SCIEX, MA, USA)/

AF A =L I AT L — A4 AL (ESI) ¥
positive mode

Source temperature: 550°C

gas: N

ion source gas 1:50 psi; ion source gas 2:50 psi
curtain gas: 25 psi

ion spray voltage: 5500 V

declustering potential : 80 V

Collision Energy : 10V

mass spectral range : m/z 100-650

L EHARAT -

3 BEDOHEHENTIEZ, One way ANOVA K X
post-hoc test &L T Dunnett's multiple comparisons
test 2 S fE L 7= A B K YEIX p<0.05 &L 7-.

C. MR

AS-THC, A8-THC, 1la-HHC X U* 11p-HHC
DT v F IUULERE AV, HLM & 37°C TA>F =
NR—Tar LR, KGR CERTHETHL
72A9-THC, A®-THC, 1la-HHC 3XL0* 11B-HHC
& DE PR b LR — D LR FFRF I Z N Uik
&, ROSFERURAFRIICHIINL, 60 434 1Ti%
T e F ILIRIZFEE 5 AT LIeh o7 (Figs. 3-8).
ZAHDRINT T ORI LI HLM ([ZX-> Tk
ZBRoTm. £, WARFL 2T T —PIE
#| BNPP L7 LA Fa—1 gLz HLM %%
FIRELTZRAIE, MK RITIRE R Z B0 Tz
(Figs. 9-17).

WIAZ, BERBIINK AR D~ AANT ML
% LC-QTOFMS (ZX > TEMEHTIC I VIRFEL 7=
(Fig. 18). A°-THC, A8-THC, 1la-HHC B Xt
11B-HHC D7 & F /AN D, DK 53 fif T AR



LI-EEE—O T abh TN A4 1%
% %  ASTHC  (m/z=315.2319), AB—THC
(M/z=315.2319), 11la-HHC (m/z=317.2745) %5k

N 11B-HHC (m/z=317.2745) 2T EELT-.

A-THC OTvF ALK BIE, A-THC LISHC
METITH D0 DO & O FEEEFE
RO BT (Fig. 18). F7=, 2 fd Oxo
& (m/iz=329.211) & 1 #fE © COOH fk
(M/z=345.206) DFFIELHEES LT,

D. &%

ARFFETIL, AS-THC, AS-THC, 11a-HHC BX
O 11B-HHC DT 2 F AR AR TR Sy
RSO MRFEAT 272, HLM KO IREL
THIP CHEZIIESE - HLM 252 ET,
B RALFHIMK IR BOG A fERR LTz, Zabid
WP ERERAIC R HL eI
37°C TAYFaX—ar L, HLM (255 T

B B A TIK Sy RS I, FZ 4, AS-THC,

A8-THC, 11o-HHC BX N 11B-HHC 127252 &M%
HOTE o7, 2O CES ORFEAIFHE A
BNPP (ZLVELPRFES N2 L0, HLM (2%
BL T CESL & CES2 DWW T2, DU L
OGN EZ LN, ZHDI LMD, BLFE K
TIIHHI SN TR, e AREOT &
JALARAS-THC-0, A8-THC-O, 1la-HHC-O &k
N 11B-HHC-0 2R L7285 4, A RPN CHLHI K
PyDAS-THC, AB-THC, 11a-HHC 351 (N 11B-HHC
(272D DERMEPIRS .

AS-THC-O, A.-THC-O, 1lo-HHC-O F L
11B-HHC-O DARN TRERAL SRR o3 fif 1 X
FOGSEHEFER) TH-7=. A-THC, AS-THC D%
WEOBEWI ZHE G OMENERDLOHTHD
M, AB-THC O T & F AR D J7 73 A-THC-O,
110-HHC-0 LT 11B-HHC-0 LV K/ fifs
NS WEE RS-, b, TeFIULIRZDL
DIZEBERBMFELROO THIUE, KHEE
R DOFBUHIK RN L FE T2 D120, BT X
SR 2 B 2 4y, HEELE ] o0 H BB AL 7S

HDEHERSND. RWFFETHWZRMET 37°C,
60 HIITT B F MUIRIZFEE BRAF LI o7
ZEMD, HONAHEIZHL LD THAI N, ik
DI T T U bEN b EE 2B, ~aA
Y OBNIHHDINTY, T T NALIKRD F S RIE
PER I~ AA LT LRD R b DD, T
1%, E A ELZIT 5 THAD. CESL I
FFlgIZ 3 BLL TR0, CES2 1T/ MFICEIEEL
TW5 29, F£7, TR T, ebim 5
(Pooled)&  AS-THC, A8-THC, 1la-HHC BIW
11B-HHC D7 EF L Akik% 37°C T 30 s~
FXa_X—Tar Lk R, W eF A kidsa s i
ERM ol (T —FKBHE). e ho MAEITIE
CES1 K UF CES2 IFFEHLL TWVRNERBIL T
5729, ZOZEE, HFlE OO EEMA L
F5975%. Lo, ARIOBKETCIE, ML TR
BN K 53 iR % 5% T B Btk R 2 F TRz
D, BlIEFERFAEATONERSHAH). ZNHDIE
(B Zr, B OB G- DA I3/ NGO I A R
T DO MIRAT T DRI B TF Ak 3 2E
BNRBNEHEESND.

AS-THC-O, A.-THC-O, 1lo-HHC-O ¥ L
11B-HHC-O @ in vitro @& L TDAS-THC,
A3-THC, 1la-HHC BX O 11B-HHC DA AT
3R> UPLC (Z DA HE M EDPRFFIFH D —EL
TOMGEZ T T7e<, LC-QTOFMS CTHIRFELT-.
ORI IFIE T, oL R LSS,
ZIKE)EF%ET“ %, pooled HLM ZFEFRTFIZHWTEDY,

IR OIEFE T washing 2% TUWHEHEES
ns. 1;éof, HLM (23 BLL T2 3 =
THDHU 7L P450 (P450) (2L DERLEUGIC

W72 A% % NADPH <° UDP-7 /L7 b s
BB OISR UDP-Z V7o N Ee Al & F
NTWRNEZEZDDONZ Y THD. :né‘»%ﬁ
J5E912, LC-QTOFMS T, RS =D
T B F ACARD RN FE 2 S T D (Flg.
18). ME—, AS-THC-O TiZ, Wi EF /kicd-
THRLTZAS-THC L&BIT, {E20Z, 2 D Oxo
& (mz=329.211) & 1 #E © COOH fk



(M/z=345.206) HERI S AL G A AR L TV
7o, Fiz, HENTIEH DD IERER 753 W) A Rk
L THY, ATHC-O T it , AS-THC-O,
110-HHC-0 33X O* 11B-HHC-0 KW H7E 7.
AS-THC 1ZAS-THC JOB AL FRNI AR L EIZEF D
NTEY 79, ZOZLEXFFTOI/BREEZLN
7o, Flz, ADOHIRERZINZ WS ThoT=
ZEmb, EITITNIEEO MR BRI S
To&E Z 5, A-THC D J53A-THC J0iE(biy
Rz GV EHEES LS.
FEEEOAEERNTIE, MlEORERCHIEERED
FAETDHIEEBETHE, RFRIL, FRBLT
TFMESISICE B L TRAELTZDDEF 25,
CES1 & U CES2 DR HAZOWTIE, 4%, #AfR
AR RBII 70y — B WG EITHZEN
ZELW. ENICKY, 5T 250 FREAZRET
HEELIZ, NEOEEIZOWTHELENTXS.
L7 & F AL BIE, IS AR 957210 TRy,
P450 (2L {E<° UDP-7 V7 v fiktnfs it

(CEDE R ERA a2 T DL HEESND.

b O IL, B K Y AS-THC, AB-THC,
11lo-HHC BXON 11B-HHC HEHOMHTHS.
A-THC @ 9 i "HEFEAIIRRICIVE S 8
PAZFEENL, AB-THC &£72% 7 8. 2D WL E
ThHDHID, FRZAS-THC CTIEEIIFIE A T
W5, E7z, A-THC THEABIOMHNEZH LW
HIN TSI, IHIT, IfTITHEA LT 11D A
FVRITEER AL 232 1T R097<, P450 (28~

THIWVRAPREDERR T HZEb 537> TS 10,

ANRBBIRIZT NV a Bt %% T HEE 2
5D W, A%, 11a-HHC X OV 11B-HHC (2
OWTITELRLNHYOMRL L ELEEbND
D3, BT B F AL UG DL CTh AT, BT
TFIAIZED AL T HA-THC K TOAS-THC @
KRR IIBRBE I Ob D LR — LB 252 L1
MR WEE D, REFFETIE, MK ARIZE
LRI ER P A-THC, AS-THC, 1la-HHC BI W
11B-HHC DA D Z SRR TE T2 TR
DO HWEFRI-ET2EEZ2D.

E. i
AS-THC, A3-THC,110-HHC 3 L OV 11B-HHC @
T 2T IAGIRIE, RN TRERLFBIINK 55 fiF
ZZ 0T, HHISEMAS-THC, AB-THC, 11a-HHC 5
LV 11B-HHC AT 5L 2 His.
ZNBDNZE, D72<Eb HLM O J1 LR
VIAT T —ENRE G T AZENRIBI .
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AS-Tetrahydrocannabinol-O-acetate Ad-Tetrahydrocannabinol-O-acetate
AS-THC-ACT or AS-THC-O AB-THC-ACT or A*-THC-O

AR ) AR

11u-Hexahydrocannabinol-O-acetate 115-Hexahydrocannabinol-O-acetate
110-HHC-ACT or 11a-HHC-O 11B-HHC-ACT or 113-HHC-O
AR e

Fig. 1 Invitro TOMKZERIS DR EATI R ZALE WY

fres P

A-Tetrahydrocannabinol A8-Tetrahydrocannakinol
ATHC AS-THC

TEIE 28 R

11j3-Hexahydrocannabinol

11e-Hexahydrocannabinol
110-HHG Hp-HHC

Fig. 2 A-THC-ACT, AS-THC-ACT, 11a-HHC-ACT } U'11B-HHC-ACT @ in vitro TORERAL RN
IKGFIERIG TR D22 LN TRENOIME



100 mM Tris-HCI (pH 7.4)

A8-THC-ACT (1 mg/mL DMSO) 50 pg/mL
(1% DMSOQ, final) (total 10 pg)
HLM (150 pooled) or Pre-heated HLM 50 pg protein/mL
(total 10 ug)
Final volume 0.2mL

Centrifugation

Incubation at 37°C 4°C
5,10, 20, 30, 45, 60 min 12000 pm
14_ CH;CN 0.2 mL 2 min
Deproteinization Supematant

(Sample for UPLC)

Fig. 3. HLM Z B£8R L U= 2L 2K 45 fR R
I 4qt: A-THC-ACT %L1 T

Equipment
CACQUITY UPLC H-Class (Waters, Milford, MA)
Column:
ACQUITY UPLC BEH Shield RP18 Column,
130 A, 1.7 pm, 2.1 mm = 100 mm
Column temperature: 40°C
Sample temperature: 4°C
Injection volume: 10 pL
Flow rate : 0.2 mL/min
Mobile phase :
Solvent A: water+0.1% formic acid
Solvent B: acetonitrile
0-20 min A: 20%; B:80%

Fig. 4. UPLC |23 5015k

8- -
A B 10
p—
~ e i
e 2
3 i 6
5 41 2
= = 4
o 2 E
-« 24
00— T - ITI '_ 0-! T T T
5 10 20 30 45 60 5 10 20 30 45 60
Incubation time/min Incubation time/min

Fig. 5. Time course of AS-THC-ACT metabolism and A8-THC formation with pooled human liver
microsomes (HLM). HLM were incubated with A8-THC-ACT with a incubator at 37°C. (A)
A8-THC-ACT metabolism and (B) A8-THC formation were determined. Drug concentrations
were determined using UPLC photodiode array detection at 211 nm. Each bar represents the

mean £ SE of the mean (S.E.M) of duplicate analysis of triplicate assay.



Fig. 6.

Fig. 7.

15+ 5+
A B
: & i
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) . il ﬂ
MIRLARL UNT NAT 1810E1 1)
5 10 20 30 45 60 5 10 20 30 45 60
Incubation time/min Incubation time/min

Time course of A%>THC-ACT metabolism and A%-THC formation with pooled human liver
microsomes (HLM). HLM were incubated with A>-THC-ACT with a incubator at 37°C. (A)
A°-THC-ACT metabolism and (B) A°-THC formation were determined. Drug concentrations
were determined using UPLC photodiode array detection at 211 nm. Each bar represents the
mean + SE of the mean (S.E.M) of duplicate analysis of triplicate assay.

A 151 B 201
=y
= 10- =
Q
]
5 L i 10
o _ 2
254 ‘
1 -
5 - 54
: [] ﬂ
0- T T — 'T' 0'—— T T T
5 10 20 30 45 60 S 10 20 30 45 60
Incubation time/min Incubation time/min

Time course of 11a-HHC-ACT metabolism and 11a-HHC formation with pooled human liver
microsomes (HLM). HLM were incubated with 11a-HHC-ACT with a incubator at 37°C. (A)
11a-HHC-ACT metabolism and (B) 11a-HHC formation were determined. Drug concentrations
were determined using UPLC photodiode array detection at 211 nm. Each bar represents the

mean £ SE of the mean (S.E.M) of duplicate analysis of triplicate assay.



Fig. 8.

Fig. 9.

10+

) u-jlfll

5 10 20 30 45 60 5 10 20 30 45 60

11p-HHC-ACT (M)
I
1
11-p-HHC (uM)

Incubation time/min Incubation time/min

Time course of 11p-HHC-ACT metabolism and 113-HHC formation with pooled human liver
microsomes (HLM). HLM were incubated with 11B-HHC-ACT with a incubator at 37°C. (A)
11B-HHC-ACT metabolism and (B) 11B-HHC formation were determined. Drug concentrations
were determined using UPLC photodiode array detection at 211 nm. Each bar represents the

mean £ SE of the mean (S.E.M) of duplicate analysis of triplicate assay.

100 mM Tris-HCI (pH 7.4)

AS-THC-ACT (1 mg/mL DMSQ) 50 pg/mL
(1% DMSO, final) (total 10 pg)
HLM (150 pooled) or Pre-heated HLM 50 pg protein/mL
or HLM preincubated with BNPP (50 pM) (total 10 pg)
Final volume 0.2mL
Centrifugation
Incubation at 37°C
30 min 12 000 rpm
14_ CH,CN 0.2 mL 2 min
Deproteinization Supematant
(Sample for UPLC)

I3

IE

HLM AR E U7l R 7RI 53 RS - CES B4 BNPP D52
OGS G AB-THC-ACT %44 L C. HLM |, 100 pM BNPP & 10 min preincubation (final 50

HUM).



Fig. 10.

Fig. 11.

Heated HLM
Normal HLM

A“THC

‘— HLM+BNPP1

A THC-ACT

T M 1 M T T I
3 4 Y 7 8
Retention Time/min

UPLC-chromatogram of A8-THC-ACT metabolism and A8-THC formation with pooled human
liver microsomes (HLM): effect of BNPP. HLM were incubated with A8-THC-ACT with at 37°C
for 30 min. (Blue line) HLM-preincubated with BNPP; (Redline) HLM-preheated; (Black line)
normal HLM. UPLC photodiode array detection at 211 nm. One of the representative data of

triplicate assay is shown. Details are shown in Fig. 9.
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Effect of carboxylesterase inhibitor BNPP on A8-THC-ACT metabolism and A8-THC formation
with pooled human liver microsomes (HLM). HLM were incubated with A-THC-ACT at 37°C
for 30 min. Comparison was made among normal HLM, that preincubated with BNPP and heated
HLM. Concentration of A3-THC-ACT and A8-THC were determined. Each bar represents the
mean + SE of the mean (S.E.M) of duplicate analysis of triplicate assay. Significantly different
from heated HLM: *** P<0.001



Fig. 12.

Fig. 13.
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UPLC-chromatogram of A%>-THC-ACT metabolism and A®-THC formation with pooled human
liver microsomes (HLM): effect of BNPP. HLM were incubated with A>-THC-ACT at 37°C for
30 min. (Blue line) HLM-preincubated with BNPP; (Redline) HLM-preheated; (Black line)
normal HLM. UPLC photodiode array detection at 211 nm. One of the representative data of
triplicate assay is shown. Details are shown in Fig. 9.
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Effect of carboxylesterase inhibitor BNPP on A%>-THC-ACT metabolism and A°-THC formation
with pooled human liver microsomes (HLM) HLM were incubated with A°-THC-ACT at 37°C
for 30 min. Comparison was made among normal HLM, that preincubated with BNPP and heated
HLM. Concentration of A>-THC-ACT and A°-THC were determined. Each bar represents the
mean + SE of the mean (S.E.M) of duplicate analysis of triplicate assay. Significantly different
from heated HLM: *** P<0.001
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Fig. 14. UPLC-chromatogram of 1la-HHC-ACT metabolism and 1la-HHC formation with pooled
human liver microsomes (HLM): effect of BNPP. HLM were incubated with 11a-HHC-ACT at
37°C for 30 min. (Blue line) HLM-preincubated with BNPP; (Redline) HLM-preheated; (Black
line) normal HLM. UPLC photodiode array detection at 211 nm. One of the representative data

of triplicate assay is shown. Details are shown in Fig. 9.
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Fig. 15. Effect of carboxylesterase inhibitor BNPP on 1la-HHC-ACT metabolism and 1la-HHC
formation with pooled human liver microsomes (HLM) HLM were incubated with
110-HHC-ACT at 37°C for 30 min. Comparison was made among normal HLM, that
preincubated with BNPP and heated HLM. Concentration of 11a-HHC-ACT and 11a-HHC were
determined. Each bar represents the mean =+ SE of the mean (S.E.M) of duplicate analysis of

triplicate assay. Significantly different from heated HLM: *** P<0.001



Fig. 16.

Fig. 17.
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UPLC-chromatogram of 11B-HHC-ACT metabolism and 118-HHC formation with pooled
human liver microsomes (HLM): effect of BNPP. HLM were incubated with 11B-HHC-ACT at
37°C for 30 min. (Blue line) HLM-preincubated with BNPP; (Redline) HLM-preheated; (Black
line) normal HLM. UPLC photodiode array detection at 211 nm. One of the representative data

of triplicate assay is shown. Details are shown in Fig. 9.
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Effect of carboxylesterase inhibitor BNPP on 118-HHC-ACT metabolism and 118-HHC
formation with pooled human liver microsomes (HLM) HLM were incubated with
11B-HHC-ACT at 37°C for 30 min. Comparison was made among normal HLM, that
preincubated with BNPP and heated HLM. Concentration of 113-HHC-ACT and 113-HHC were
determined. Each bar represents the mean =+ SE of the mean (S.E.M) of duplicate analysis of

triplicate assay. Significantly different from heated HLM: *** P<0.001
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77V MR AIB 90/10-35/65(10min)-30/70(20min)-20/80(30min)
Ptk 0.3 mL/mi

717 I FE 1 40°C

UPLC/MS

M4 TripleTOF 6600 LC/MS/MS system (AB SCIEX, MA, USA)/
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positive mode

Source temperature: 550°C

gas: N

ion source gas 1:50 psi; ion source gas 2:50 psi

curtain gas: 25 psi

ion spray voltage: 5500 V
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mass spectral range : m/z 100-650
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